Life, in many people's view, is special and different from all non-living matter to an extent that ancient cultures tended to credit its existence and astounding diversity to an almighty creator. Since then, Darwin and his successors have rationalised the diversity, Wöhler has shown that the molecules of life are chemicals like everything else, and science has abandoned the ancient concept of a vis vitalis or life force that was supposed to set living matter apart.
And yet, to this day, some philosophically inclined authors like to emphasize the 'sense of purpose' of living beings, a resurgent vis vitalis now known as teleonomy, and argue that Darwin does not reveal how organisms 'purposefully' using energy to counter the unifying effects of entropy may have arisen from purely chemical systems simply obeying the laws of thermodynamics.
Just how the transition from non-life to life may have happened was indeed a gaping hole in our understanding of evolution in the 20 th century, which a few inspired experiments like Stanley Miller's famous 1952 primordial soup kitchen couldn't quite bridge. Recently, however, progress in understanding and recreating elements of the RNA world, believed to have been an evolutionary phase preceding and enabling the emergence of DNA and proteins, has advanced to a point where an understanding of how life might arise -on our planet or on one of the many others that are now being discovered -comes within our grasp.
RNA world marches on
The idea that RNA may have served both as genetic material and as biocatalyst before DNA and proteins evolved emerged soon after the discoveries of ribozymes by Tom Cech and Sidney Altman. Although ideas of ancestral nucleic-acid-only worlds had already been explored in the 1960s, the ability of RNA to stand in for both DNA and proteins was crucial for the assembly of the RNA world hypothesis as we know it today.
A key argument was the important roles that RNA plays in protein biosynthesis. Unlike nucleic acids, proteins can't serve as templates for their own synthesis, so some elementary version of the current, highly complex protein synthesis apparatus must have been around before proteins could be made, and this apparatus happens to consist mainly of RNA surrounded by some helpful proteins. The hypothesis received a spectacular boost from the fi rst crystal structures of the ribosome, which clearly showed that proteins played supporting roles only. As Tom Cech proclaimed in a commentary in Science magazine: "The ribosome is a ribozyme."
The other side of the hypothesis, stating that RNA was also the primeval genetic material, was comparatively much more obvious from the startthe subtle differences that set DNA apart from RNA are clearly evolutionary improvements serving long-term stability and copying fi delity.
So now that most experts agree that life probably did pass through a phase with RNA genes and ribozymes running the show, the riddle to be solved is reduced to the question of how an evolving RNA system could arise from non-evolving chemical precursors. This could have happened directly, or via some simpler form of evolving molecular system yet to be identifi ed.
As Irene Chen from the University of California at Santa Barbara, USA, and colleagues have elaborated in a recent review in this journal (Curr. Biol. (2015) 25, R953-R963), it would be futile to ask how exactly this process happened on our planet. Instead, in the context of our rapidly growing knowledge of many thousands of extrasolar planets (Curr. Biol. (2015) 25, R1151-R1153), the question that is both more universally relevant and more tractable is, how can the transition from non-life to RNAbased life happen?
In their review, Chen and colleagues show that a growing number of key steps that could be part of the emergence and early evolution of life
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How life can arise from chemistry
Rapid progress in several research fi elds relating to the origin of life bring us closer to the point where it may become feasible to recreate coherent and plausible models of early life in the laboratory. Michael Gross reports.
Creative act: Rapid progress in investigations into the origin of life is adding to our understanding of how the emergence of evolving systems from prebiotic chemistry may have happened -without the need for magic. (Photo: Rama, Wikimedia Commons.)
